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Fig- 1 Location of intercropped crops and partition of root in wheat/maize intercroppin
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Table 1  Yields of two crops and land equivalent ratios( LER) in the wheat/maize intercropping®

/INFE> Wheat® (kg/hm®)

Foke Maize"(kg/hmz)

9 H GLVEN \ : L HM R
Ttems Root barrier [ Ve HAE [/ HAE LER
Intercropped Sole Intercropped Sole
EKATEE RFE A7 No barrier 9259 7017 16413 12824 1.30
A Without mulching 4 £ 43 Barrier 8076 6971 15959 12803 1.20
Grain yields .y oy R ZE A4 BS No barrier 10004 7017 19112 13710 1.41
Mulching R %53 Barrier 8184 6971 17810 13374 1.26
Tk R Z 458 No barrier 18629 13975 32827 26149 1.29
EMFEFR Without mulching  f3 Z 43 Barrier 16074 13670 31917 26049 1.20
Biological R ) . .
vields TR R Z 458 No barrier 20739 13975 36754 27980 1.40
Mulching M 24305 Barrier 16165 13670 34922 27197 1.24

E.Oa FFPEGEYHPER LI THE, £ 234 FA%E 1L @b, LSD.s=188 424, [SDo.01=260 588 (4 B4 FFR B 144
2 5): @ e, LSDo.s=148.289, LSDo.01 =206 400( 4y Bl FR =B A 27 1) .

Note: D a. values of yield are means of different treatments in two years- The table 2, 3,4 are same as table 1: @ b, LSDo.0;=188, 424;
LSDo.01=260, 588 (refer to grain yield and biological yield: respectively): ¢, LSDo.os=148, 289; LSDo 01=206, 400(refer to grain yield and bio-

logical yield, respectively) -
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PEERA B TR R TC IR B 5 75 AR A .25 b
ETHELAR(R2), XEHTERREKRERS
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R CR LR A ARy 1.23 1. 11 1. 22, 4
FhIEIHR 2 7p By 1.06.0.97 1. 06; TORFR I F
T BRI/ N AR X TR BB SRS R
CR TR A Py Jy 1.26 1. 24 1. 32, Y ff

PRE TR SE AL T O0 3, 5 40 5 AR (A1 /N2 A X
BRI 2 B & B B IR, T MR KR
R PR SR AL T 55 B, /N R ISORI RIE &
KABKT EAER B B TR RSCRAE R AR
T4y 70.3% 55.5% 67. 9%, AE T KB E &
Ty 8296, 62.5% 50. 700 S 4 UG, i T
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Table 2 Nutrient uptake by wheat and maize in intercropping and sole cropping at maturity

3 /NFZ* Wheat® Tk Maize”

T H G VES
Ttems Root barrier alf Ak i) Ve Ak
Intercropped Sole Intercropped Sole
B Y TRFZAR5HE No barrier 281.3 202.7 340. 4 266. 1
& Nitrogen ~ Without mulching WA 4 b% Barrier 238.7 199.0 320.1 258.8
(kg/hm") T MR Z RSB No barrier 308.7 202.7 417.3 309.14
Mulching 1R Z 452 F% Barrier 241.9 199.0 350.8 283.4
FRREE HRZ 430 No barrier 35.7 24.3 60.2 42.5
B Phosphorus  Without mulching 1R Z 405 Barrier 29.4 23.8 57.4 12.8
(kg/hm®) TR HETSMHE No barrier 38.3 24.3 72.3 52.0
Mulching R 2 43F Barrier 29.1 23.8 63.2 49.3
FRAERE HRZ RS No barrier 285.7 194.6 298.0 204.1
B Potassium Without mulching HR & 4% Barrier 224.2 188.4 256.4 198.5
(kg/hm”) TR HREFSHE No barrier 327.5 194.6 321.8 229.8
Mulching R Z4F5 Barrier 223.1 188.4 289.8 221.1

F.0LSDo.0s=7.2,1.1,12.1, *LSD0.n=10.0 1.5 16. 7(/> BB A M) s @ PLSD0.05=9.2,2.0 4.0, PLSDy.n=12.8,2.7 5.5

(AR R BT,

Note: @ *LSD0.0s=7-2, 1.1 and 12.1; *LSD0.01=10.0,1.5 and 16.7 (Refer to N, P and K respectively); @ "LSDo.;s=9-2, 2.0 and 4.

0: PLsp"'=12.8, 2.7 and 5.5 (Refer to N, P and K respectively ) -
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Table 3 Contribution of aboveground and under-ground to intercropping
advantage of yield in the wheat/maize intercropping system
EILGys SIS 3t - 3
g %Hﬁ lW’FﬁE%’é‘ﬂm@ti i’lﬂj:?ziﬁ TS S i T
. Plastic film Increased yield and Above-ground and B B
Yield . X o g Above ground Under ground
mulching relative contribution under-ground
R 3 (kg/hm ) 2942 2171 771
FAK A B Intercropping advantage
Without mulching *ﬁffﬁf‘*ik%( %) 100 73.8 26,2
o Relative contribution
Grain [0 44 (kg/hm ) 4243 2889 1354
fﬂf%ﬂ% Inlercropping advantage
Mulching XS TR (20) 100 68.1 31.9
Relative contribution
AR 34 (kg/hm?) 5706 4205 1501
351{(4\%}1% Inlercropping advantage
Without mulching AR TR ( %) 100 73.7 963
L R Relative contribution
Biomass B (kg/hm ) 7809 5214 2595
E S 1 Intercropping advantage
Mulching XS TR (20) 100 66.8 33.2

Relative contribution

2.2.2 FHRHSBOKRIER B AT TAR 2 FhE
HREAA IR INEE /T K IR 2 G057 40 WS D 34 Bk
Sk B b b FRF AR ELVE F SOk B T B R 1A BLAE
R 25 R A AR 2R Y ZERL IS B B 5% 0 I i
P [ b B 1R]AE BLAE 5 3 AR U AR
HO TS FR TR I AH B A E I A IR RIS . SRV E >
FeiksRk A% A IR o N/ R IR &
GER B BRIR RIS IL AR AR DTRR 2 EK AR
BF43 31 K 66. 7% Fn 33. 3% 68. 4% Fn 31. 6%
51.100F1 48. 9%, Horh R Bt L3 STk K T30 T
. S A B G 2/3 0 1/3, AR I
L3 S5 T30 STMRAR 5 (45 7 1/2) 5 24 TR
B4 5 Sk 52. 0% Fn 48. 0% 55. 0% fim 45. 0%
S1. 6201 48. 420, Horb 0, A 36 5 1 S 36 B ik
M (#5il SOX0ZE4T ) B LAML_E 0 ik K T b T 356
(R4, OHTHAETT IS EOK 7 IR AE B 2 1Y
INEE/ KR 2R G B T s S SRR
(BRI SOOI B b 7 R0t TS R DT R S M AN B B
LI TEVEEY) AL B S TR MR AOKT b 7 5 5 12 A 1
B0 IS A HORVE B . < T - SR v A (R R K
(AR VRV RS IR SO PR 25 5 | ke i) 138
FRER IR0 A .

3 i

REMFEULH 2 PR R R RIS 25

U SR N KT R 2 5 E R B A/
A A RAEER S Li WX PR 0
/NFZ/ 7 L AR B B S DA R 3 30l A
WA R/ ER MV A B A TR EA
BB R 3 ASHFS A5 /NE/ E K EETEE
SRS A B L 1P e % 4 TS 8 B B 1 D R A
B, WAh FERR/ KT NE/ R N EW
K/ ETE S AE R G IESE T SRR L YRR
AR RS, (EIEIERTE B RS # F]
TEss, Zemel) R % 5/ 005 R ok R
RSP B 324 B H /N T 1SR IRIE R 4%
Tore Bt X0 A P e A5 N/ F oK R
AR T HANES e, K/ EA MR ERAR
TS T RES 3, B ARAT MR 3, R
(ARSI A e A0 41 & A3 By . T L
i T S M I S R U 4 PR BB T
EURT, 56T Hb b 30 5 8 B0 R 22 % [ RO 34 1Y
X BTk F 2475 b e b, e SR B E T &N
%/ A F R MWEh /N AT LA M b 3 5Tk
E b 7500, H R AR TTRR A A & 2500 Zepel)
Zhang U T0t /NS /KA /NFE /K i ] A
INFEIATHR B b L35 5 TS 3 R 22 AR SR T
VEANRITSE, INEE/ AR AUINE /K E N N AT
H AT 2 A R T TAY R 539, 13 S T
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Table 4 Contribution of above-ground and under-ground to intercropping
advantage of nutrient uptake in the wheat /maize intercropping system
i S T R |
PN , %Hﬁ'l IW’E???%%‘*DR F*ikf i’}@)J:%iB ifﬂdl ﬁ’li L W
Nutrient Plastic film Increased nutrient uptake Above-ground an Above-ground Under-ground
mulching and relative contribution under-ground
G2 (eg /) 76.38 50.92 25.46
Tk R Intercropping advantage
Without mulching FE BB ( %) 100 66,7 33 3
A Relative contribution
Nitrogen AR 5 (kg/hm ) 107.02 55.66 51.36
Tk Intercropping advantage
Mulching AR TR (V6 100 52.0 48.0
Relative contribution
(25 (eg /) 14.68 10.04 I 64
TR Intercropping advantage
Without mulching FEH B ( %) 100 68,4 316
B Relative contribution
Phosphorus AL (kg/hm”) 17.29 9.52 7.78
ok Intercropping advantage
Huiching HIRE SR (70) 100 55.0 45.0
Relative contribution
RS (kg/hm ) 92.58 47.32 45.26
B Y Intercropping advantage
Without mulching FEAERERR () 100 . 189
4 Relative contribution
Potassium PR3 (kg/hm ) 111.62 57.61 54.01
E S0 Intercropping advantage
Mulching HEX B (6) 100 51.6 48.4
Relative contribution
FRIR 2 AR X TR 4> B R 6300 Fn 372 57X 1 £ % Xk

43%0;1m Li VR KRB, T 5/ B oK MER &
H Hi TS RN L AR A X 7 R 0 i TR
GlRSEFEM, X ATVRG L, KFE/ E K
VE R GEAE AT R R A T Bk [
BT FOAR AT TR DAL R 8020 S E
2004, AHFRAG /NG EXEERGEERAE
FESA4 TR s Mo b BRI T F B 20 7 i PV O A Y
FEX TRy B TS YO 250 7 EA R AT
7B VA S A X STk R 2/3 MR IR N
1/3, EATERERE I BN/ B oK e R G
RS T 3 A BTk, X0 A PLE B &
M, KETERR B PEFRAIRE 1 /N5, Rl 2
HNERE SR MM ERESFHNES TR
] SR s A R A, R/ oK AE R E
B b B FRRR TN EKRIAE RS R,
T R R VR 22 FLt b 38 55 0 3B 1R % %l
VAR S AR TR AR [ s B 0 AT S e T DA
i B B0 b S R 2 0 PR S AR R TR
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Intercropping advantage and contribution of above-ground and under-ground
interactions in wheat-maize intercropping
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Abstract: A micro plot experiment and a root barrier technique were employed to investigate the intercrop-
ping advantage and the relative contribution of above-ground and under-ground interactions to the yield and nu-
trient uptaking in the wheat-maize intercropping system with or without plastic sheet mulching- The results
showed that the land equivalent ratios ( LERs) of both grain yield and biomass were 1.30 and 1.29 respectively
for the intercropping of wheat and maize without plastic sheet mulching, showing a evident yield advantage of
the intercropping- However, LERs with plastic sheet mulching were 1. 41 for grain yield and 1.40 for biomass.
indicating a significant yield advantage of the intercropping- There was evident advantage of nutrient uptaking in
the intercropping of wheat and maize without plastic sheet mulching, whereas there was greatly significant ad-
vantage of nutrient uptaking in the intercropping with plastic sheet mulching- The contributions of above ground
and under-ground interactions to the intercropping advantage of both grain yield and biomass were 75% and
25% respectively for the intercropping without plastic sheet mulching- However, results of both grain yield and
biomass were 670 and 33% respectively for the intercropping with plastic sheet mulching- The contribution of
above ground and below “ground interactions to the increase of nutrient uptaking were 67% and 33% for nitro-
gen 67% and 33% for phosphorus 50% and 50% for potassium respectively when intercropped maize was not
mulched with plastic sheet- However, results of nutrient uptaking were 50% and 50% for nitrogen 55% and
45% for phosphorus. 50% and 50 for potassium respectively when intercropped maize was mulched with plas-
tic sheet -

Key words: wheatmaize intercropping; intercropping advantage; above-ground interaction; under-ground

interaction; relative contribution-



